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(54) WAFER TREATING APPARATUS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the contamination 
of a wafer with particles and uniformly treat the wafer 
by perfectly dipping the wafer in a treating liq., 
rotating the wafer on its axis off from just under the 
gravitation center of the wafer, and feeding an 
ultrasonic wave to a treating tank. 

SOLUTION: For treating a wafer 40, it is dipped in a 
treating liq. filling a wafer treating tank 10 having a 
depth enough to perfectly dip the wafer, and ultrasonic 
tank 30 is disposed in a lower part of the tank 10 to 
transmit an ultrasonic wave to the tank 10. The tank 30 
contains an adjuster 32 to optimize the ultrasonic wave 
to be fed to the wafer 40, thereby rotating the wafer 
with a wafer rotator disposed below the wafer and moved 
up and down. This efficiently transmits the rotation 
torque and ultrasonic wave to the wafer 40. 
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(b) *®?trT>u='-^*i4U«ja^7K^7Kco/>/j:< t 

(c) /<^77-KM 

(d) /<y7r- K*g?{wT^=i-yw*34t/ig^t;7k^ 

(e) • £BS!f • m&tO&G-fSi 
mbrox.;y^>^{r4(9. ^TLSCS 5 0 2 SrSlRM 
iz^i/^v^b. t<DTit'fe5^#?LSl5 0 3 (* 

?S^4-51l^6<)^3:5,^>->/7i5Sg^WJ4. ^?L«S i 
14. tt***ffi«Sr#i-5fcA, *#7L«S 

[00721 010 (e)!4. ifEWffijg*^ 4 9 t# 

tcsaixtf. l2<0SS5 0 5rogI©^«i:iot, ft 



( 7 ) 



10-242103 



11 

#?LS15 0 3 i^) aS¥fia»oJ$ 

[00 7 3] fiajXLli, Sg 2 5 0 5 £ UT|ftlW4(0 

[00 7 4] ftl:, ^x/^lgf 10 0ia^9x/N 

[oo75] [mkffl i ] r ^njfi«ttijis}t*aaiwBB'r io 

So 

[0 0 7 6] ie^TK^Wc^tlTt^^^toSWl Ortfc 
[0 0 7 7] [J&fe0»j2] r.<O||Jfi0IJtt, r^^r, 

[0078] m 8 ot^T^^r, asMt***, *e 

A*— f>f ^/UCO^te^/^ffii-^T 
[0 0 7 9] [2lJfe0lj3] CLCO^iSW*. *>y=iV^CQ 
[00 8 0] fiHRfc* ftS6S: 1 : 200 : 2 0 

#*J0. 5MHz<7>jB*ffi&epj0L"C, tt«/*^s>* 

[0 0 8 1] 4] ^^Jfcfl&JHu SiO t Jf<D 

^y*>^«ySlrBB1-* P S i 0,H©xyf y^Cli 40 

5. 

[0 0 8 2] 1. 2%0»M#Nfc$nfi:9x/NttHf 



12 



SWJOLT, S i O t /13r3 ofm^v^^yistzo Z<0 

31**, SiO t iW-|:^4 nmxyf y^$nf: 0 CI 

[0 0 8 3] [HJ6095] w^HlSCTtt, Si,N 4 IW 

[0 0 8 4] jRSWtjJSifcSftfc^x/NftlWl Of*] 
^ S iiN 4 *#»fiSS*lfc!?x^i:ty hU 
/>&IHl$s£i£#j$ 5 b, ii$0. 5MH zCOa^&SrPnADL 
T\ Si,NjS:iyf^Lfc fl r<D*§*. S i 3 N 4 
i^H:fil0 0nmx>>f^jnf: o ^ (OP#(7)^ 

[0 0 8 5] [SSfcMe] rcoHJfefiajl^ ^>!l3 
[0 0 8 6] <ftg£. iSSMfcTk**, 

^tifc-jx/Ntelttiorti^ &HM*>9 ^vliSrtt 

0. 2 5MHz(Dj@fjS^WtT, ^Lt^y^yi 
C5Mmxyfy^$^ 0 Z.(0^<0^-y^^^M&(0 

[0 0 8 7] K. Sakaguchi et al. , Jpn. Appl. Phy 

s. Vol. 34, parti, No. 2B, 842-847(1995)^*51/ *"C\ ^?LK 
is}) =>-<D^iy^>y<Djt%~XJ*fim^£tlX\<*Z> 0 
Z(DXmz£Z>k. &11H*sV=Zs\±. =-y*f-^?W 

[0 0 8 8] [g£6£#J7] ro^iSMtt, SOI!>xa 
^«lifi*jSfetc:BBt-* 0 Si 014, **160lfc«3SO I 

[0 0 8 9] 5fe-T, ft l oa*S:*l*i-*fc»o¥ttft 
S iS«5 0 1 SrHFSffitf^l^TBffi^LT, ^ 
?LffS il5 0 2*«L/c (010 (a) #fig) 0 £ 

[0 0 9 0] 



7 (mA/cm l ) 

HF:H t O:C t H 5 OH=l : 1 : 1 

11 (m i n) 

12 (/i m) 

50 [0 0 9 1] Kk^^X\ &ims i 



5 0 2±l:CVD(C 
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hemical Vapor Depositions^ J: K> 0 . 3 0// m(0^ 
^ B Sil5 0 3S:xt:^dr^t^g$^: (1310 
(b) $Rg) o Z<O^\??*is*/i>i$ l M0kft\* > £AT<D 

[0 0 9 2] 



y — *tfX : SiHtCh/Ht 
0. 5/18 0 (I /m i n) 

8 0 (T o r r) 

9 5 0 OC) 
O . 3 m/m i n) 

#c^T\ JtMgAs il (aifcr**s/^/u«) 5 0 3±tr 

mffltlZj: 1^ 20 0 nm^SiO»JB5 0 4S:f^tfc 
(HI 0 (c) &M) o 

[0093] ftv^-e, ^^<t5«-bt»j5S:Lfcigi o 

(c) t*t*l©S«i, l2^Sffiffe5SiSfi 
5 0 5<!:^, S i O l S5 0 4fcJ*trJ:5fcLTIi5'& 
*>*fc (Ell 0 (d) #RR) o 

[0 0 9 4] *V*T\ I l<OSfi±9^lS iS«5 
0 lilfttLT, ^7L«S i g 5 0 2 «:«ffl (0 
10(e) &M) o 

[0095] jjci^-e, iMMfc***, W£<nm& 
mfimtzzntzv^^&immi oftiz^ aio (e) 

faO. 2 5MHzQS^^M0U #?LISii5 0 
2S:3i5/^^^L3t (010 (f) &M) o w<Z>B8* ^ 
ii5 0 2CO^y^-^^iaitO«&— ffif*J& 

S:IilteS«fr*^&jB*«S:HiJDi-ar. tic J: 9, ^?L« 
S ioojttig 00 Sr»>*^ffirt&t5^3i^mt? 

[00 9 6] ^>?LfCS i if 5 0 2<nx-y?S>f\Cl&\^ 
X. W B S iJl (=^\?**is*frM) 5 0 3ltx y f 

ii5 0 2^^^yN(O^B^^VNXai^Wt-^^^^^ 

[0 0 9 7] 1-ft;b^ ilE^^y^i^ttiriSlMg 
SS i Jf5 0 3(7)3i y^^^igflPttffi«)-C{S:<, ^dFLf? 
Si§5 0 2 t^m&S i Jf 5 0 3 t <D^ y ^^PWR 
JfclSl 0<D5*kSX±.Xh% o t^ot, VISAS iJl 
5 0 3d^y^:^£;h,**H:* »+ASSffc9, H 

in 
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[0 0 9 8] 010 (f) 11, ±!EOIgK<fc?)f#bn 
fcSOI !?x/NSr/TLt^-5o CWSOI >?x/>lt S 
iO t Jl5 0 4±^0. 2/imf^MSi|503 

«r*rt-5 0 c^vagdis igs o 3<Dmm&ffift±mz 

lot 1 0 0 ( g[:o^Ti^L/c^I^, j^J?tt2 0 1 
n m± 4 n m~Cfcofc 0 

[0 0 9 9] wO*16W-Ctt. SfeK, *3R#B«4>K 
is^t 1 1 0 Ot-e^&IS:^ l tfco ^LT, 
10 SOI «>*x>o*ffi^asS:JH^W*««»7?W<BiLfc 

<t^^>, 5/im««)««fwa3*t«v«9i*a*ttjifto. 

2 nmT-feofCo CtU*. iiSif miSStvCV^ S i ^ 

[Oioo] ±E<D&M«o«fc:, 5gi§«^H^c 

«:iotSOl?x^(rSS:Mifc fl 

visas ii503i:it mtc^^xm^^Lx^ 

[0 10 1] Si o»«tt. ±IB<0J: 5 fc&i 
20 VISAS im is */vM) 5 0 3±l:»/8t5 

[0102] *fc, ^2(omwit\^x. ^*$<D%mm 

&(OV=.^*m\<^Xi>, ±B^lgl:J:?fiff4soi 

s«) t visa sii5 0 3^ <Dmm&&%c<Dmz x v 

¥l£as i J15 0 3lC* y y^SASr tSrWlh-r-Bfc 
30 Tfiof: a 

[0103] [Hi60iJ8] r^SOKWtt, soi>?x/n 

12, Hi 0lOTtISilRl«-e*>5fc*, H10S:#B 

[0104] $tei\ m 1 <0»«*«fifc-*-Sfc»«>VISA 
SiS«5 0 1 S^HF^?ig4 I ^*3V^-r^>^t:^bT#dFL 
K5 0 2S:«*Lfc (010 (a) #f£) 0 rc96§®jt: 

[0 10 5] 



^2Sf^: 



^?Lf£Si<DJ¥^ 



7 (mA/cra 1 ) 

HF : H t O : C l H 5 OH= 1 

5 (m i n ) 

5 . 5 ( fi m) 

2 1 (mA/c m l ) 

H F : Hi O : C*H 5 OH= 1 

2 0 (sec) 

0. 5 (/im) 



: 1 : 1 



#c^T\ :oSSi^Si^4 3 i:*)^t4 o otti 50 i^SlgHbS-tfrfco 9 #?LfCSiJ§ 502^) 
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[0 10 6] &V^T-. #JL®Si/f5 0 2±ICCVD(Ch 
emical Vapor Deposition)}£lC<t •? 0.15 iim^VM 
£Sil5 0 3&x.K°?*i<'*/l'l$.M£-&tz (EllO 

(b) &m „ ^(Dx-efz-isv/X'f&mgim*. wt<o 

[0 10 7] y—Xtf* : SiHtCU/H, 
#*oftg : 0. 5/18 0 (l/min) 
jf^mtl : 8 0 (T o r r) 

i&ft : 9 50 (t) 10 

JSScfijSlS : 0 . 3 ( # m/m i n ) 
ftV^T', ¥if£iS i (^f*3-->-vyUjf) 50 3±I^S? 
-ffcK.fc9 1 0 0 nmWSiO t l5 0 4 4MLfc (Ell 
0(c) &M) . 

[0 10 8] ftV^ i»«t 5t'LT^L3tl211 0 

(c) ICtjW-HU <^S«i, !2©Si *&5 05 t 
4r, SiO,Jf5 0 4&mtr£ ? K LTfli!; (HI 

io(d) mm . 

[0 109] ftV^ fMIS:2 1mA/cm' (ft 

^£2 U ^2©1«5 0 SffilloX 

ffi±K, #5-?Lff S if5 0 3 SrStrJ^-frTt (010 

(e) #J!B) „ K*)ii**t1tV^<DftMJj&ii:\sX 
14, 1) P5*K**««fc:flo«5, 2) 3) 
ADJErS, 4) *SrV^ixS, 5) *Hffi*»fe«MkUT«*s 
"t\ 6) f^JS^SrfiJffl-rS, 7) «#ft«rar-54»*s* 

[oi io] #g&, iSBMszKas*, MTkwjg-g- 

WU>miz£iXlz.V *^4&mm 1 0rtJ3, ilO (e) 
^•r^^/NSr-fes/ h U r<7>^;r:/NSr(H]te$-ar/<C7JSf>, 30 
iftO. 2 5 MHzWjg^ U #?LfCS i Jg 5 0 
2 5r^^^^^L7t (El 10 (f) &M) . COR. # 

?l§cs i us o 2w^s/^v^3a«w*a— mz. 

[0111] #?LS?S iiSO 2<0^->^V^IC*3l/> 
"C, J$££Si€ (3if ^dr->^/Ug) 5 0 314^^^ 

^yxhv-ymtvxwmi-z, ifc#ot, ^tlics 40 

ii5 0 2^^^^W^:ffiii*3^TjS^6 < )^3ii/f L >^ 

[0 112] ±IEW^s/^>-^?i£Jc:«fcS^ 
(TbS ijf 5 0 3<73^.yf : ->-^jaaii®i6Tig:< , ^?L§C 
S if5 02 irSMSiSiS 115 0 3 iwxyfy» 
tfclil 0C0 5^W±-Cfc5. Lfc^oT, *|££SiJi 
5 0 3^5,fy^5iii, St+A§SffcO> Jl 

[0 1 1 3] Ell O (f ) (4, _hfE<OI§KJ;!?#«b<n 
fcSOI^i/^LTV^. wWSO I ^i/>»4, S 50 
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iO,i504±l:0. l^mfwW B Sil503 

rco^feS iI5 0 3^(?$rErt^35lc 
got 1 0 O/SKo^-CSIlJfeLfcirC^ I8li?l4 1 0 1 
nm±3 n rat'iiofc, 

[0 114] CfiD^iSCTT-14, $e>K, **#H««f>fc 

*jt^Ti i o ox;x'm£m&®if%mi&vtt. -eut, 

SO I ^*^o*ffi(Ott$SriB?-M*»*«|-eWffliiUfc 

tZ*>, 5 /i m^(73«WC*3Jt5¥J!9S^!fi$l4^0. 
2nmt'fcofc 0 w*U4, ii^rtJ|g$HTV^ S i 

/^t i5)f?£>p D o«-e&>5 0 

[oi is] ±iE<o*tf&8©«fc. Siiffi^ram 

^■TbS i|503 1-14, mtzte&ikXfafr&QiLXiS 

fee 

[0 116] Si O t ^l4, ±IEWi ?U:g51 <£>^&£> 
te, $2©IS5 0 SW^ffiir^j&LTtfi^U Pi# 

[0 117] Sfc, !2«SSi:LT 1 ^^^«0Jt@i§ 
tt^i^fc-fflV^-ffc, ifScoXSlrifJSif/iSO I 

S«) t JtMSJI S ii503i QjRyBKffiftiOKll:: J: «? 
S il50 3tX!) s/^SA-5i t &Pj±-tZtc 

7K^#ia^;^T-^tosi4, i o o oteiTcoias 
[0118] r<£>Hit0iJt;::fc;^Tf4, Wo^trntzV*. 

^&2mz#Mvx&bi%tcmi<Dmmw cwt, 
w*mffc««i-5*afrs i««r, j=be«>£?lks ib? 

;/*£fc £ mM(Djy8iX'm#L#)K iyf^L 
[0 119] JB7»tfSS8©**Wt?W:. #7LMSi« 

±<o^ H B B s i m *Kf&-r s * \z.=. t?* * •> * /i-j^g 

[0 1 2 0] ^7LKSiS±l-l4, Ga A s, I 

lw «fc !J TgjEfc-f- 5 w rcD#^-, " G a A s o 

nSi","GaAs on Glass (Quartz)" ^ 
roKiS&^W OE I Ct-iSLfc , ?3r.^ N 5rf^§li't' 

[0 12 1] *fc, ^7L®Si^?S:^W^^s/5 i Vi>' 

3 o%i®mt*m*k<Dm:-£mfiwmxibz>fiK «t« 



( 10 ) 
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*. 

[0122] ( a ) 

(b) &mzT;i'=i-ji'is£Xfi®Mit*m7k<D'pt£< t 

(c) /<y7r-F»S 

( d ) /<y7r-*7;^ -/w*3 J; ii^t** 

(e) ftgg • SBgfe • gfWtOfeG® 10 

10 12 3] 

-So 

[0 12 4] 

im l ] #*W<z>* l <oJU6^»J»fr«s !>x^Mg 

[13 2] 0l^t"!>*^«tS36S<o»fa5E|-Cfc4 o 
[El 3] »*^iateffl»^*rt«S:*'tT»aH^«>5 0 

im4] v~s^&&tt&w%±\fXfa\z®m£&tzm 

[El 5] ^-y is a Is • 77'^ 

[El 6 ] pzc^mU* y KofeoWjftOTfr^f-VrSH-? 

[El 7] ?*/N|HltiP y KOJ bi:tt©i*Wi*tlR 
BElT^fc^o 30 
[El 8] i?*/n|hI6b y K^(ffI*«0«S:*tH-e* 

[E19] *-*^*4fei-SJB»h^^S:!?3i^iateSB*f 
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[eiio] ^aKt^ai/N^aa^jfesr^i-xaEa-c*) 
i o ^x^N&aw 

1 1 tt^SBW 

1 1 a 

2 0 a*— 7D- ffif 

2 i flissg 

2 1 a »BiAW ^ 
2 1 b ffl£s<>( 7 

2 1 c ffej&n 

3 0 m^i 

3 1 f 

3 2 f?)i§lfij&1?t 

4 0 

4 1 t/zcS^TfrsUff 

4 2 

5 0 V^^tsl&Mtt 
5 2 l£lte$4 
5 3 El (En y K 
53a-53c jft 
5 4 SMSnyK 
55 ZJlsf 
5 7 IgDj/K 
5 8 WS:^ 
5 9 ^E— * 
100 !?x/^l^f 
50 1 WS.iSS 
5 0 2 #HFL«S if 
5 0 3 #^dFLjf/f 
5 0 4 Si O t Ji 
5 0 5 %2 CD 
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